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lOBLEM TO BE SOLVED: To enhance imaging performance of an apparatus which has a liquid filling a space 
tween the final element of a projection system and a substrate. SOLUTION: A lithography apparatus and a method 
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[00391 
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, fltefr-CloX«^<0flil<:0-r-y/l^iSrSl3Ktc«fflt-&ii:*«-C^S. 
[0043] 

[Ilifi0)|] 
[0044] 

[0045] 

rUMfiailj 

'^x->'N ■ r—yjU) WT. 

>'^•^'->'^^^^SMA^^J:-:)T^b'-APB^C^t■^;^^l.fc>'^•:^'->'$rS^<^5SW 

mmm^\y>X) PLS:«;iS. 
[0046] 

[0047] 

Mt^:^m^y'rx'hhtt. mm\i:L<n^m.<^-mi>^x'h^nh. immsojstj/m 

X'^t. 
[0048] 

mmni Lli. b'-A<^?|ii«t»-^$-|^^S^y)<7)|^#gAM?tr(ii5C:t*«T# 
I.. -iRt. mmil9cr>Ut^^mmz}iift^^l5(7yJ>-^j:<bi>9\-¥m.X/yxtif^^ 

b'--^Sr«J#^S. 
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IC^-tSW-^-XPLSrilii-rS. S 2 firam^a P Wi: fiS-fe >-»M F (09;e.tf. T 

mi>zittX]Emi>z&.mmbi-i,zti)^x'^h. -jkw±. i^!rf*cx-y;nviTai/wTco# 

ttti, GS^46#gPM&WfPWO-g5?r«^S:Rfrmtj^'i-/l' (.±Hfi^m.1S^if> 

X;?fiia^*>ii-SiSM 1 . M 2RX/mLmM'^io-tmmP l . P 2 tTfia^*>-li: 
[00501 

CcoifcrSl^aSI, v;;^:? • ■r-:/;HVITi:^«-r-y;PWTS-*«fi<jfc»±«fflt=« 

x9 ■ ^-y)vuTtmL'f—y)vviT^mihx^-th (^^xh-h. m-mmm^) 
mzx\i^^<D]Sm^^mm'>vi'X<7)'^mi,z^ ^^^^^=:^EtT5gf^r■^.. i^oia^iSf^ 

[0051] 
[0052] 

[0053] 

04 *5|BB<?5-^^{C J: A 1 i:SWaffi«^S3 a/3 b 

S . C:<^)Sf,tgffiJi*S 3 a/3 b SSI^U VXc^iTFC (3a) X«fiSBItt<?>i'h 
lit: (3 b) (ia-rSC:i:*iTl=S. Mfi|!«*&i^XT-Al{4, S^l^i'XP Lt '>x->'n 
WcOHcOJBiSA^ 1 3 fc:aEf!|s$r ttlSt-'S. . ^ <r>Wi.mt .»tL<«4, liOt # 
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[0054] 

i^. m*, Rx/^tiizmtxi^mzWLm^i%^ti^$):^. ma^m^sa, mm^^i onm 
Uffmmi}^t^<r>ifxmi^\,zi: -3 r 1 3 ^zmx-t^^ti^h h . 

[0055] 

'ensri5J0Htft*jJ:gwi 7t^^^g^-ri., zcom±miini. ^uyxpi^com. 

[0056] 

m:hTxm±i^mti7tmcwizm(r>mM(>zmifi^ti. ax. mut. rjv-d 

[0057] 

■thijxiy>(o^^mv^i^hkz\t^\,zmmrQhh , ^^Ihg^5^^ 1 1 <r>^\,z'yti: < 

k t~Sitm^^tlXK^i>^m2 3^'ftLxmiSib 1 3lzmX^tlt. Ztlii><0^2 3 

{i. m§fm±iiiieiz^^-t^fzib(7). axm/xximi^m<^mxn^mzmttiai}^ 
mmi}^i^axmtiiai,zX'^xm^j^tixxmm^^mitt:mtii^?>xd t>zmm^mx'hh 

o 

[0058] 

JJcIt SIX 0 LXnt ^ i 3 5 a «:iEffr S i: . ^OHS^r^^'-t-l) Z b 

*«-c# . ^tL^ti-^nmRc^mtxii^jsst. o s 2 -y(^mm 5 b s . 
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[00591 

[0060] 

{±. ^^6<7)mmmi5:<(,zmtE^t^tihmm(,zhi, {mm^&aa. 5^932 stc 
fcjroT^-ri^fcSfflSfcrsjM-*, ^7trtt3i«6<^>n3t-9-i^T;i^}a2<73s;e**, 200 

[0061] 

^Mm^^mi. zzx-mmt Lx^c^^ii^^m^i^tfrnw^^ftammo 325359 
4. 8^ma9izmm$tix\'^^m^mimm-m}\ xumm^^MMizm-^^^^xwikco 

, ^^-m^^mm.im.mLxmif^^^x-hh. mmtLx. j:o<sv^^^sc<os#s&« 

<r>m^mm^i>-si^xi>^ . mt.\i. ±Mmmm^^wmm\,zw^^ixx\^hi:,<r> 

m^xi,zX'>xw.w^mtrrhz.tizX':>xi>^^xhh, mmi. m'hmm=^w^. 
issi. m/rnnmrnm^j: i£<r>^mxfm^mm^t^ifx^^'tht:.ifyizmz^m^fix 

ZhiiZi^'iXtm'^WZ'hh . ^y—:z.i!iX3^^-i-i^i^\—^-/Y^<r>Ce 1 gard 
I nc. tti01*^gBTJ)SMemb rana-Char 1 o 1 1 e tt*^ ^> A¥^tg^ 
L i q u i - C e 1 Membrane Contractors ClcOid^ 

mmzwm^ibh. 

[0062] 
[0063] 

07 ^%m<r)-mmi,zLtiifiofsM^^wt<^miMm.\o^^-f. cKOBmsi 
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=3: h'tOTgfrlcjgJK LSIV ^;yx<OTr'»l*-r ^ b if^X'^ h . 
[0064] 

[0065] 

^mttZtt^X'^^ m4cr,3 a.RX/3b^-^h.-^timm^tlf.z\.\ ) , iS3t^^l 3 
[0066] 

3c7)rtSPtC{ia^&m?a®«#ia3Ji, iiy^Wi^ts:ii\,Z}f.':>X^^^\ 3<nfy 

[0067] 
[0068] 

'th:Lb ^zmth t c7)-c-A I) . c: <nm^mx:\i^ 2 ocomg 2 7 a&t^ 2 7b 

^ilTV^?,, J5iJ*tLT, gt#iOiiaco-^S-«®i; LTf ijffl-t I. Cltt VIST'S) 2>. 011 
itf. «^t4, 27acOj:3^m2«ei:t8:^UTl'3<OSfli5-J^^-ri.C:i:*<T'§«. 

^^m\,z>;^^-fhm^mzm(fh^t{:mm'^%'^-th, %mt. wimm<r)^mb 
xtwih^^^^x^. ^<^tz»i\,z^m<r>ism^\z^vth%m-<rin%<m.^'m)h, % 

$ix, ? ^xmkmzmmii^ hmwi lt Js^Ms^stji a$ -^s ^hifx-^h. 

m^<nmLXM. mM<ryX%'^\t. mi^<r>±.-}i\izim:fhmW^zi.-oX'mszMhhW.-n 
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t tV>— llSfeW-eJi, f|g2 7 at 2 7 b<?DS«Stail*«l 0 Olt^SmST**. LipL 
[00691 

■CftS. t$J:-eO. 8A»4>18. 2MOhm« c m<0fifit^S:*^S7K^ffiffl-f 

±fSJt«6{c. PSglW2 9(CJ;-5T4J-»*>^,«g$ixT<-^SC:i:*<if3lLv^. m@<7)#« 

[0070] 

j^vT. m^tm'i'iz^WL-t^mimi't<7)^<r)Hm?:3\^mz u%^zt 

im^-oX^^h. m^<7>^Mt. ^Kh<r>m^±.l,z^ m?a^ffit^fMs«s<7)4'T'^^W^ 
Lfc'f ^V*-^ (ionic concentration) t.(r)^(r)M{^^'^ {itzh-f 

mmn& (-r^i)^. ^f-rj'mffi) ?rirrs. ciitJi/h^v^^tctsa-rs. 

[0071] 

fiii^^si^ L < imitkm ) s-i^ffl LTjgT^s<^ 1 -:>ximm.m)t^izmai:mi-r 
Tv^sifef*. (m) ^z^t-^'^xyj,i^tti)^hmthi.o\,z%Mzn\.x^^w&-th^'t 

[0072] 
[0073] 

L*»L, :^fmmTwmthi><otmtm. mcoimtm^c^^^izMLx^^ 
mTh^, :^^mit^ti/^iz^-^izmm^$i^Thi>. mmi^im^zMtxm&cr)^:^: 
^-th i t t>T-# i. . z<osmzim^\:jjjui^^M.xiim^ti- h v '^j'.^mm^mam 

[0074] 

6-y<r>m'khmi^ii^mr:^tLXii*) . ^tlh^zm^^m&x^im^iw 

. mmmzii^<r>!ii^iiyk\\ :itit><^vm<r)ir>ifmyiX'h*) . i<7)««w(c»i»}a 
mm<7im,^tw\\:.w&.<^m&.tmm^ixx\i^h:ii:ifint.i.\^. coidtcLx, 
. ^ixicnLxmwNi)-t=w^\^m-iiimt-r) . ^^tii:mmzm-h%\^(r^m 
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m^hzti>-^mx'hi. m oxii. zixi^(r)mmm±mii7<op^mmifZiim-t?> 
<Dmmz^^ixx\<^^. zco:f]^x'ii. ^mi—ij(oxim:>j(omi(,z. is^><ji?s?s 

x\^h)<r>f^mmmizmfxhj:\.\ z<^:}3^ii. i9d^'>:^7-j*pi^commmmtmm. 



mmmkm^tcr,mco^m3ecr,±^MX'hi>. z<^^i>zii. mmam'wseizm 



a±.<7)r^x<7)mmmx'ii. w±^^vi,zX':>xma$tihmmti^iftnm^mi: 

l,zm< ■th^^X'i±^j:\-^i)K *f6B^*^5aSWT-*.^ i o (,z^mznLXtli:tWt^(r)l,z+ 

^^m&i,z^<'r^'<^x'$>?>, ±ic**>^>^s?i?R-c'<±. :$mmmi,zLfzi)^':>xmi^i,z 

Vf *>S. ^fitOffljDtCiS 5mV/mm*><i>5 0 OmV/inm<0«*36«Jt3IS*tS. 



01 Hi. imiznthm&<r>§mt:^iy'rtz±miz^iibi^tL:fi:mmim<rmj^^ 

imiii3mf>znLx-t(om=^ittm<^j:t. ztm. %mi^f^<7)^<0}!fxa)Mzm^-rh 
if. im.'^mziim^ht£^^mwi^^-t^^A9xnmmm3o<r>^f,zX'ox. m&. 
ximmm.izmm:mw£mm<:r>^<.zy^w>'^ts:t\mM^i:Wh'fi,z^^ixh. mii<r) 
a&t/b<i. m&^^Frrim.mi:mzmx'hht{^. z<ry^m<r>m^m{t)5'kmrith. v 

laST 2T-J: ^?g3 1 b {r^^ , — B^7atfOiag*<^HO?5M<?)iaSJ: 0 1 Ji# 

i>\ii:iz>h^\,^t^tixx\-^h, -mt.z\i. -7-^ ^ummcr>mmi^wt. %m*\iz 

(00791 

HI 2«. %T&m^m.<7i%mi,zxh-msmi:^-fmxs>h. z<rmx'M. m^x:h 



{0075] 



10076] 



[0077] 



[0078] 
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i^^uirTm-ofch. n^^^ms 4 i,zj:-:>xn^^mm^(^mi-ti>^tA^x'^ i , 
iitf. n^x:^mm.3 3Rx/nf-m^mm.3 4tiK ^(fi3 7Rv^3 8t^wi'tmmzxr>x 

h \^y^Ximf-'^Wi,zm-hW^ifi^j::^y\^y'fi>z j: o -c ^^mxhh . %f 
, e^'A:>]^a3 3fcJ:-:.T#M>^:&^S:?iJBtfcl^Ai>r«g-ei5'5. ^ii/i><0&^^»4S 



#<60«^^&^ffl^1^. fia|;c«i\ -t-jj"?-^ T/I-S-^, yS-ttK. Xfi^^ 

Sumi)-'^ 10 0 Ox^mfJrV^. 



01 2T»i:. S^A:*3S^a3 3aU?i^H^^a3 4*s*tC«lS3 6<?)J^ffl!llCfi[«t-|, 



!>. Cicoati. §\?a«ia5*SXt±eiai>-X7'A*i. 3tejS3 9fceiai^4 0<7)ST'3teSrfEai 

■rS3l£fc:«fc^-C^t*, ^aifl4 0tciiJ»r63t<o^<7)tijiK:J:-D-C5i^$iil.. 01 
3»±lo<0^tg^rSS*^3&<. 5e®3 9«. 3fe7T>f>'N'4 1 i:itLX^imS.^fizm 

mth i.o<,zwM.^ixx\^h . mmwtimrtmtxmiL. %wi.\m.'?-ifim^tix\i 

■ v'XrA$r)iOft»fC«ia}S4 Otcfeffi-rStW^Mi^S. »i L<<i. 7 * M^i^'x h 
t^l,zMLXT^mmX'$>hXdl,z^^^:Mtfi-t^, 014^1X1 5it. m^mmir^rctiti 
i^mxh'O. i:tfOJ:■^^^3b5*^i?S^t'^^i^ai^i^•&*>$:^■r, 01 4Ti±, 3t7r'f>'N'4 1 

ifim±mt mmm Lxm Kna^ti. mmizxim^iprnti ttz^x-mm 3 e ^izmx 



[0080] 



[0081] 



[0082] 



[0083] 



(19) 




13(P2005-5713A) 



-t^. 01 5<i. 3fcSr««wtf*±a5«i 7<^H^^#A-ri.«flffi^^J:€.lo^0i^^5rq^f 



A^^-tt. mi 6{i, zff>mmifit'<^xoiz^^mx'S>ti)^t:i^i^izm:-tti}'. 

m^3 9Rl/miii^4 0im5iM^4 4tm^tX\,^h. Z<7mimSv44ii. m^39 

tfi%Lti^tmtii^4 0izmm-i>m^-^i:imu ^mtmtii^<^M&izfb\^x. m 



*igffiL-l'V^<i^^;WJ: OTtcffiTL'SrV^C i:5:«H-rSi^>:WC. iili(c^f**>'Sl=Ji« 

X.X. mmt^m^^f<^m<73mmh^mzMihzti3ix^i. <>:v'>t?ss^:-^4 5 



mu'r^j:h-ibrM^t->-^m^i^<7)mitmzi.t vxAm-ti>mcom^^itA.m^> mmm 
ximmmmzj:^xfmi:imx't hifi. z<7ix a ^rjiraiinx v<mi}-hmm± 

mfm.'^Am<7^mnwii:no%,<7iX'$>^, ii:^-rn,^^\.zmkmt\mh^. uyx^ 
m.m-r?>fm^i>$)^. ±x'mmb:^:$:^mcr>m^*-<^mmmizxmi. loxjiia^co 
m^m^Mst:mfximi)^i^%i^^miiiLxmi-tt. ^n^co^ati^^t:. is^uy 

1i«-ri.C:i:t>t:'#-l.o 01 7«±lo<7)nrtg^:iBg?:^-r*^ j@#^^«l§§4 7*iJtihgP 

«i 7±fciia$tL. ii^-o&s^uyxph<r>»^mtmmf<^m<r>m.mzm.m^^^t^-o 

mgpwi 7i)^^mmmz'i^m-hi)\ xii-^ixb'>-^<}ihmm^m-hzti}<x'^?> 
. mt\t. ^S4 7Sr$j±g?«i nz^^^^iiz. -etoa<tciaat-&ci:t^ig-c 

as. soffit LT. lS^»[5rfB4fe$^*rSi:#. U>'XPL<?:^a)£S8Si&«MWtc«J'31« 
[0087] 



[0064] 



[0085] 



[0086] 
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[0088] 

[05i**Bjo2o<oiijfi«fyfc:t/s*5dm?a«iai¥fiat*'<ojS«8^s«oiirtg=5:2ai? 

<7)lBSSr^-r0f^S. 

[06lf6B3o-||SfifiajCL/::*«d»?Sl^**Stt„^^^g^gt^^<^ieS^&^^ 
0TJ>5. 

[ 08 1 d ?gi«JiDffi^a^^0TS> h . 

[010] 02St;"3tc^L7ti><7)i:«S5:i.?Rf*c«l&i^:^7'A$::rrS. *%B3<?)«o 

[011] a.Rx/bii-?^i't3mkmmi,zx-oxm^i:m^mtztm-thidizmm.^tix 
\'^i%im^^^co--mmm^^-tmx'h^. 

[0131 mmm^&L(^-mmim-tmit^f>*) . ^msx/^ta^. m/izmft^f^^<^ 
mm-i^WL^^tit::. sn^i^ ^xim^ Lximtiimzmti>±<7>i:-Mzm-ri>mim 

[0141 01 3iz^LtMm<^)mmmt:^-tmzmTS>*). 3fe«<^ii-site0itcL^*< 

[0151 0i4i:iait0Tft&*j, ytm^m2mmmizLt:iji^x. msii^ii><^t:nm 

uyx<om^mtmR<om<^mmp^izmx-t^ kz^i:7ik-tmx'h&. 

[016] ym. «!aifi, 5tJtiKS. s.t;^«§§srfiii.s5v?a«iai#s<o-^ 

[«^<7)iKHJ] 
[00891 

AM im^m 
c gwss^ 

CO 

IN a^j-s 

M 1 . M 2 ^X^fiiS-^iyfrglK 
MA (-7;^^') 

PI. P2 mm&m^t>-^mm 

PB S»b'-A 

PL S^i^XT^A (u:xX) 

V mSMM 
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4 0 3t«iaiS 
4 1 ^yr-i^^ 
4 2 tJtgUt^cDigS 
4 3a. 4 3b ^EP 

4 4 itejtias 

4 5 jSSt-:? 
4 6 gSi'X-fA 

4 7 

50. 52. 54 
56 WS 

5 8 fff*c 



(22) ^^005-5713(P2005-5713A) 

6 2. 6 4 mi^<^yu-h 




(26) 



^^005-57 



13(P2005-5713A) 



^"y^ym. T^yv^--yx.y^ ;K>'j.hr;^ 2227 

(72)5|B^ -^^^jl;;?. -fe>j-Kr -^U- 'r'<-Ub>^ 

FrJ'— A(##) 5F046 AA28 BA05 CB24 



3 1 7x- 



(27) ^■005-5713(P2005-5713A) 



^^005-571 



2005005713000001.pdf 



